Fifteen years ago, Shapiro et al. (1) , at the University of Alberta in Edmonton, Canada, published an article in the New England Journal of Medicine that caused great excitement. They reported that seven consecutive recipients with type 1 diabetes who had received intrahepatic infusions of human islet allografts maintained normal levels of HbA 1c for more than 1 year after transplant (4.4-14.9 months) without insulin treatment (1) . They attributed their success to the infusion of a large total number of islets and the avoidance of glucocorticoid use for immunosuppression. The number of islet infusions depended on whether or not success was achieved with the preceding infusion. The average total mass of islets used was 11,547 6 1,604 islet equivalents/kg body weight (approximately 80% of that believed to be in a normal human pancreas). Glucocorticoids were avoided because of their known toxic effect on b-cells. Posttransplant C-peptide levels were stimulated twofold by mixed-meal tolerance tests. A subsequent publication by this group in 2002 reported that success appeared to be continuing as evidenced by sophisticated measures of b-cell function (2) . However, by the fifth year of follow-up, these first blushes of prolonged success began to lose their glow. In 2005, Ryan et al. (3) reported that of 65 recipients, approximately 10% maintained insulin independence, 10% had failed, and approximately 80% remained C-peptide positive with normal or nearly normal HbA 1c levels but were again using exogenous insulin treatment. Later trials verified this disappointing trend of falling short of prolonged success (4-7), although recent reports have generated a return to optimism (8) (9) (10) (11) (12) .
Throughout these past 15 years, the emphasis on islet transplantation has been almost exclusively on b-cell function and avoidance of hyperglycemia. A consistent subtheme about benefits is that posttransplant recipients report a much lower frequency of hypoglycemic episodes, which can be very dangerous and are common in type 1 diabetes.
The most obvious explanation for fewer hypoglycemic episodes is that successful recipients stop using exogenous insulin. The more nuanced question is whether the intrahepatic transplanted islets themselves provide restoration of glucagon responses to hypoglycemia. In the first reported study of counterregulatory hormonal responses during hypoglycemic clamps in alloislet recipients, Paty et al. (13) raised questions about the intactness of a-cell function. No significant increments in secretion of glucagon, epinephrine, or symptom awareness of hypoglycemia were observed posttransplant. Although disappointing, the finding of no glucagon response was not entirely surprising as Robertson and colleagues (14-16) had previously observed a lack of glucagon response to hypoglycemia, but not intravenous arginine, in intrahepatic autoislet recipients. Yet, glucagon responses were observed when islets were placed into the peritoneal cavity (16) . Zhou et al. (17) later demonstrated that during hypoglycemia absent glucagon secretion from transplanted intrahepatic islets in normoglycemic streptozotocin-treated rodents could be restored by prolonged fasting to induce glycogen depletion and that this response could be made to disappear again by refeeding. It was concluded that increased glycogenolysis and free glucose flux within the liver had masked intrahepatic a-cells from sensing systemic hypoglycemia. In 2005, Rickels et al. (18) detected no change above baseline glucagon levels during hypoglycemic clamps in recipients of intrahepatically transplanted alloislets, thus confirming the findings of Paty et al. (13) .
In this issue of Diabetes, Rickels et al. (19) used stepped hyperinsulinemic-hypoglycemic and paired hyperinsulinemiceuglycemic clamps and observed increments in endogenous glucose production during hypoglycemic clamps in normoglycemic recipients of intrahepatic alloislet transplants. However, this response was not completely normal as the control subjects had a greater fall and later a greater rise in endogenous glucose production. This article also demonstrated an absence of hypoglycemia during continuous glucose monitoring in the recipients, clearly reflecting the fact that they were no longer using exogenous insulin and thus no longer at risk for recurrent hypoglycemia and consequent hypoglycemic unawareness. However, following this logic, it is puzzling that the symptom response was not completely normal during the clamp studies. This may be related to the fact that the epinephrine response was less than that shown for control subjects. The authors also report that the partial restoration of epinephrine response began at 140 min and the partial glucagon response began at 160 min into the study. In view of the findings of other researchers (13) (14) (15) (16) (17) of no glucagon response from intrahepatic islets during hypoglycemia, this time lag between epinephrine and then glucagon secretion raises the question of whether the partial glucagon response observed by Rickels et al. (19) was caused by the earlier rise in epinephrine levels rather than hypoglycemia itself as epinephrine is known to be a direct agonist for glucagon release. One way to fill in the missing pieces of this puzzle is to perform these studies under conditions of adrenergic blockade.
Is it important to know whether the reported partial glucagon response (19) was stimulated by hypoglycemia or not? This issue is important because of previously published evidence that intrahepatic a-cells do not respond to systemic hypoglycemia (13) (14) (15) (16) (17) (18) . In this regard, a recent article by Bellin et al. (20) demonstrated that during hypoglycemic clamps, glucagon responses were absent in recipients of intrahepatic autoislets, but normal glucagon responses were observed in recipients of both hepatic and nonhepatic autoislets. Interestingly, the recipients of islets in both hepatic plus nonhepatic sites had normal symptom responses to hypoglycemia, whereas the recipients of hepatic islets alone had absent symptoms. This once again indicates that a-cells placed in the liver are not responsive to hypoglycemia, but they are responsive when placed in nonhepatic sites.
This commentary about the actual mechanisms responsible for the partial glucagon response to hypoglycemia in islet recipients may be considered to be an academic one. However, at a pragmatic level, it is important to consider using a transplant site that will allow a-cells to robustly secrete glucagon to protect recipients from insulin-induced hypoglycemia. This is especially relevant because many intrahepatic islet recipients eventually use exogenous insulin and will be once again at risk for hypoglycemia. For this reason, it is recommended to infuse a substantial portion of islets (approximately 100,000) into a nonhepatic site when using the liver for islet transplantation (20) . 
